In this paper, some new types of nonlinear integral inequalities on time scales with 'maxima' , which provide explicit bounds on unknown functions, are established. The importance of these integral inequalities is given by their wide applications in qualitative investigations of differential equations with 'maxima' . An example is also presented to illustrate our results. MSC: 34A40; 26D15; 39A13
Introduction
The theory of time scales (closed subsets of R) was created by Hilger [] in order to unify continuous and discrete analysis and in order to extend those theories to other kinds of the so-called dynamic equations. Many authors have expounded on various aspects of the theory of dynamic equations on time scales. We refer the reader to the monograph [] and the references cited therein. Also, a few papers studied the theory of dynamic inequalities on time scales; see, for example, [-] .
Differential equations with 'maxima' are a special type of differential equations that contain the maximum of the unknown function over a previous interval. Several integral inequalities have been established in the case when maxima of the unknown scalar function is involved in the integral; see [-] and the references cited therein.
Recently in [] we initiated the study of integral inequalities on time scales with 'maxima' , where some new integral inequalities were established. The significance of our work in [] lies in the fact that 'maxima' are taken on intervals [βt, t] which have non-constant length, where  < β < . Most papers take the 'maxima' on [t -h, t] , where h >  is a given constant.
In this paper we continue the study of [] and investigate some nonlinear dynamic integral inequalities on time scales with 'maxima' . This paper is organized as follows. In Section  we give some preliminary results with respect to the calculus on time scales. In Section  we deal with our nonlinear dynamic inequalities on time scales with 'maxima' . In Section  we give an example to illustrate our main results.
Preliminaries
In this section, we list the following well-known definitions and some lemmas which can be found in [] and the references therein.
if f is continuous at t and t is right scattered. If t is not right scattered, then the derivative is defined by
provided this limit exists.
Definition . If F (t) = f (t), then we define the delta integral by 
Lemma . ([]) Assume that ν : T → R is strictly increasing and T := ν(T) is a time scale. If f : T → R is an rd-continuous function and ν is differentiable with rd-continuous derivative, then for a, b
∈ T, b a f (t)ν (t) t = ν(b) ν(a) f • ν - (s) s.
Main results
For convenience of notation, we let throughout
In addition, for a strictly increasing function α : T → R, T = α(T) is a time scale such that T ⊆ T. For f ∈ C rd (T, R), we define a notation of the composition of two functions on time scales by
Theorem . Let the following conditions be satisfied:
and satisfies the inequalities
we have
which H(∞) = ∞, and H - is the inverse of H.
Proof We define a function z : [βτ , ∞) T → R + by
where M is defined by (.). Note that the function z(t) is nondecreasing. It follows that the inequality
Then, from the definition of z(t) and the above analysis, we get for t ∈ T  that
From inequality (.) we have
On the other hand, for
where ω lies between z(s) and z(t). Hence from (.) and (.) we have
Combining (.) and (.), we get
An integration for the above inequality with respect to t from t  to t yields
Since H - is an increasing function, we obtain
which results in (.). This completes the proof.
We introduce the following classes of functions in connection with the nonlinearity of the considered integral inequality.
Definition . ([])
We will say that a function h ∈ C(R + , R + ) is from class if the following conditions are satisfied: http://www.journalofinequalitiesandapplications.com/content/2014/1/255
We will say that a function h ∈ C(R + , R + ) is from class if the following conditions are satisfied:
Note that the functions h(x) = √ x and h(x) = x are from class . In the case when in place of the constant k involved in Theorem . we have a function k(t), we obtain the following result using functions from class .
Theorem . Let the following conditions be satisfied:
(
where
and H(x) is defined by (.). http://www.journalofinequalitiesandapplications.com/content/2014/1/255
Proof From inequality (.) we obtain for t
Note that the function k
By conditions (ii) and (iii) of Theorem ., it follows that
) for t ∈ T  and s ∈ [t  , t] T . From the monotonicity of k(t) and α(t), we get for t ∈ T  and s
For t ∈ T  and s ∈ [α(t  ), α(t)] T , we have
From inequalities (.), (.) and (.) and the definition of w(t), we have
Using Theorem . for (.) and (.), we get
which results in (.). This completes the proof.
In the case when the function k(t) involved in the right part of inequality (.) is not a monotonic function, we obtain the following result.
Theorem . Let the following conditions be satisfied:
The function u ∈ C rd ([βτ , ∞) T , R + ) and satisfies the inequalities
Then, for all t ∈ T  satisfying
where H(x) is defined by (.) and
Proof Let us define a function z : [βτ , ∞) T → R + by
(.) http://www.journalofinequalitiesandapplications.com/content/2014/1/255
Therefore,
From the definition of the function z(t), it follows that
where the function f (t) is defined in (.).
Since the function f (t) : T  → (, ∞) is nondecreasing and f (t  ) = max s∈[βτ ,t  ] T φ(s), by using Theorem . for (.) and (.), we get
which results in (.). This completes the proof. Now we will consider an inequality in which the unknown function into the left part is presented in a power.
Theorem . Let the following conditions be fulfilled:
(i) The conditions (i)-(iii) of Theorem . and (iii) of Theorem . are satisfied.
(ii) The function k ∈ C rd (T  , (, ∞)) is nondecreasing and the following inequality
holds. (iii)
for any constant c ≥ .
Proof Define a function z : [βτ , ∞) T → R + by
It follows from inequality (.) for t ∈ T  that
Using Lemma ., for any c ≥ , we obtain
From inequality (.) and applying Lemma ., for any c ≥ , we have
Indeed, by using inequality (.), we have for
where w(t) is defined by (.). Now we define a nondecreasing function v :
, where L and g(t) are defined by (.) and (.), respectively.
From inequalities (.) and (.), we get for c ≥ , n >   n c
Applying Theorem . for (.) and (.), we obtain
which results in (.). This completes the proof.
Next we will consider an inequality which has powers on both sizes. (ii) The function k ∈ C rd (T  , (, ∞)) is nondecreasing and the following inequality
(.) http://www.journalofinequalitiesandapplications.com/content/2014/1/255 where F ∈ C rd (T  × R × R, R), φ ∈ C rd ([βt  , t  ] T , R),  < β < , τ is a constant such that βτ ≤ t  . http://www.journalofinequalitiesandapplications.com/content/2014/1/255
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